15 1) Background: We analyzed the size structure, richness and diversity in eight permanent forest 16 plots in the upper limit of the great Amazon basin located in the Ecuadorian parts of Cordilleras del 17 Cóndor and Cutucú. Our hypothesis was that not all the forests of the eastern mountain ranges are 18 homogeneous in characteristics, but rather present differences in their structure, richness and 19 floristic diversity. In order to test this, our main objective was to classify the types of forests based 20 on characteristics in diametric structure and species composition of the Amazonian forests of the 21 eastern cordilleras in southern Ecuador, and also to determine the influence of critical edaphic-22 environmental and geomorphological factors. 2) Methods: Eight one-hectare permanent plots were 23 installed in homogeneous and well-conserved forest stands. Four plots were located in the province 24 of Zamora Chinchipe and four in the province of Morona Santiago. We identified and measured all 25 trees> 10 cm at diameter breast height. For each plot, soil samples were taken, along with 26 environmental and slope data. The multidimensional non-metric adjusted scaling (NMDS) was 27 used to evaluate changes in climatic and geomorphological gradients. The relationship between the 28 composition of the species at the plot level and the edaphoclimatic variables was tested using a 29 canonical correspondence analysis (CCA). Finally, we modeled the change in species diversity 30 (Fisher's alpha) in relation to the climatic gradients, altitudinal and geomorphological using a 31 GLMM. 3) Results: Overall, we identified 517 species belonging to 76 families. We determined the 32 existence of two different types of forest, the first one named Terra Firme, characterized by the 33 presence of a larger number of species and individuals per plot, compared to the second type of 34 forest, called Tepuy or Sandstones forest. Species richness was negatively correlated with soil 35 phosphorus content and pH, mean annual temperature, annual precipitation and altitude. The CCA 36 analysis showed differences in the species composition between the Terra Firme and Sandstone 37 forests. The climatic seasonality and the concentration of cations in the soil influence the diversity 38 of the Amazon forest communities of the southeastern cordilleras. The forests of Terra Firme, which 39 are settled in more stable and nutrient-rich climatic areas, were more diverse. Sandstone forests are 40 poor in nutrients and develop in areas with stronger seasonality.
(2.5%), Flacourtiaceae (11 ssp 2.1%) and Sapindaceae with 10 ssp (1.9%). The rest of the (8.52%), Sapotaceae with 14.53 m 2 (7.84%), Fabaceae with 12.1 m 2 (6.52%), Euphorbiaceae with 11.9 149 m 2 (6.44%), Arecaceae 11.9 m 2 (6.41%), Rubiaceae with 10.7 m 2 (5.8%) and Lauraceae with 10.1 m 2 150 (5.4%). There were 23 families that had between 1-8 m 2 (0.61-4%), while the rest of families had lower 151 values (0.1-0.53%).
152
The five species with the highest basal area were Chrysophyllum sanguineolentum with 10.5 m 2 153 (5.7% of Relative dominance), followed by Otoba glycycarpa with 9.1 m 2 (4.9%), Pseudolmedia laevigata 154 with 4.9 m 2 (2.7%), Chimarrhis hookeri with 4.7 m 2 (2.5%) and Wettinia maynensis with 4.5 m 2 (2.4%)
155
The five species with the highest number of individuals were Wettinia maynensis (Arecaceae) 156 with 321 (5.6% of the total measured individuals), followed by Chrysophyllum sanguineolentum with (2.7%) and Alchornea grandiflora with 142 individuals (2.5%). There were 179 species (3%) that were 159 represented by a single individual. 
161
The fitted NMDS analysis shows a clear separation into two groups of plots The first group, that 162 we choose to name Terra Firme Forest (TF) was formed by the plots 1-3-5-7. The second group, Tepuy 163 forest or White Sandstones forest (UY), was formed by the plots 2-4-6-8 ( Figure 2 ). All the soil 164 variables that were included in the fitted NMDS analysis significantly influenced the grouping of the 165 plots, although with a low correlation is relatively low. On the other hand, phosphorus (P) and iron 166 (Fe) had no significant influence on the formation of the two groups. Regarding the climatic variables, 167 the average annual temperature and precipitation had a significant influence, altitude was also a 168 factor contributing significantly in the grouping (Table 1) .
169
In TF forests are characterized by a greater number of individuals and a greater number of 170 species per unit area, (3,009 DAP individuals ≥ 10 cm were recorded in an area of 40,000 m 2 with an 171 average of 151 species per hectare), compared to the Tepuy forests (2,651 individuals and an average of 89 species). 
194
The TF plots were more diverse than the plots in UY forest. TF forests also had a larger volume, 195 except in Nangaritza (UY), which showed a greater volume than the corresponding TF forest from 196 the same sector, and also a greater volume than the rest of the forests of the same formation (Table   197 2). In each forest, the ecologically dominant species was determined, a list of the three most important 198 species from each of the sampled sites can be found in the Supplementary Table S2 . Wisui UY III  35  68  87  985  3.5  21.06  171.92   Kuankos UY IV  38  74  138  743  3.5  12.79  123.29 The species richness showed a negative correlation with the annual average temperature, 202 phosphorus, pH, annual precipitation and altitude; that means that species richness decreases as the 203 elevation increases. Richness was higher in the TF foresy compared to UY forest, where the soil and 204 environmental characteristics were different. Only the calcium concentration shows a positive 205 relationship with the species richness (Table 3) . 
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The SIMPER analysis shows that the plots of the same province and forest type have greater 221 similarity than the plots of the same forest located in another province (Table 5 ). There are also species 222 which are characteristic of each plot, contributing to the dissimilarity between the plots. The list of 223 the species and their percentage of contribution to the dissimilarity between each forest can be found 224 in the Supplementary Table S3 . The canonical ordering analysis (CCA) shows that the eigenvalues associated with the restricted the model is low (Table 6) . In addition to edaphic factors, it is assumed that the reduction of tree species in UY forests is due to stressful climatic conditions, such as strong winds, water deficiency, steep slopes and large rock masses. However, it has been observed that, in other tropical ecosystems, species richness increases
The plot species composition was mainly determined by a combination of environmental, there is a significant relationship between tree diversity and soil parameters, such as pH, calcium, 303 nitrogen, phosphorus, magnesium and potassium. This is important since there is a decrease in 304 nutrient content and an increase in acidity of the soil as the altitude increases.
305
The edapho-environmental conditions that exist in the eastern mountain range are a 306 fundamental to understanding the composition and structure of the Terra Firme (TF) and Tepuy (UY)
307
forests. The conservation of these ecosystems can guarantee the survival of a large number of 308 specialized tree species restricted to these habitats.
309
Finally, Sollins 1998 [64] states that the availability of phosphorus, potassium, calcium and 310 magnesium influences significantly the composition of species in lowland rainforests. Similar results
311
have been reported in Amazonian forests, where calcium and aluminum have shown a high 312 correlation with the distribution patterns of species at regional and local scales [9, 56, 59,65,66].
313
In conclusion, the diversity of the communities of tree species in the Amazonian forests would 314 be conditioned by environmental, topographic and edaphic factors. Altitude, geomorphology and 315 soil parameters such as pH, nitrogen, phosphorus and potassium would be responsible for the 316 greatest differences in the composition and species richness of the TF and UY forests. In the latter, 317 the conditions of low amount of nutrients and high acidity of the soil would allow the establishment 318 of species adapted to living on white sands soils, which are poor in nutrients.
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